The purpose of this study was to examine the efficacy of water and a 50 mmol/L NaCl 24 solution on post-exercise rehydration when a standard meal was consumed during 25 rehydration. Eight healthy participants took part in two experimental trials during which they 26 lost 1.5 ± 0.4 % of initial body mass via intermittent exercise in the heat. Participants then 27 rehydrated over a 60 minute period with water or a 50 mmol/L NaCl solution in a volume 28 equivalent to 150% of their body mass loss during exercise. In addition, a standard meal was 29 ingested during this time which was equivalent to 30% of participants predicted daily energy 30 expenditure. Urine samples were collected before and after exercise and for three hours after 31 rehydration. Cumulative urine volume (981 ± 458 mL and 577 ± 345 mL; P = 0.035) was 32 greater, whilst percentage fluid retained (50 ± 20% and 70 ± 21 %; P = 0.017) was lower 33 during the water compared to the NaCl trial respectively. A high degree of variability in 34 results was observed with one participant producing 28% more urine and others ranging from 35
Introduction 45
Exercise increases sweat rate and in many exercise settings, exercisers do not fully replace 46 fluid lost through sweating (Sawka et al. 2007 ), meaning hypohydration might be present at 47 Participants completed two experimental trials in a randomized counterbalanced order 102 separated by a period of at least seven days. Experimental trials involved exercise in the heat 103 (33.3 ± 1.7 °C and 53 ± 13% humidity) to induce dehydration of up to 1.8% body mass or 104 until participants could exercise no longer. Participants then remained in the laboratory in a 105 comfortable environment for a one hour rehydration/refeeding period and a three hour 106 monitoring period without food or drink. Participants recorded their diet and physical activity 107 patterns in the 24 hours preceding the first experimental trial and replicated these in the 24 108 hours prior to the second experimental trial. Experimental trials began at the same time of the 109 morning and were preceded by fasting from 9 pm the previous evening, with the exception of 110 ~500 ml water ingested one hour before arrival at the laboratory. Table 1 . 138
Following completion of the rehydration/refeeding period, participants provided a further 139 urine sample and remained in the laboratory for three hours. Urine samples were collected at 140 hourly intervals during this three hour period. 141
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For each urine sample collected, total volume produced was measured and a 5 mL sample 143 retained for analysis of osmolality using freezing point depression (Gonotec Osmomat 030  144 Cryoscopic Osmometer, Gonotec, Berlin, Germany). Analysis was performed in duplicate. 145
146
Water content of food was determined from manufacturer values. Retention of the drinks was 147 calculated from total water intake (drink volume plus water from food) and the volume of 148 urine produced at individual time points. Net fluid balance was calculated from sweat loss 149 (assuming all body mass loss during exercise was water and that all water loss during 150 exercise was in the form of sweat), total water intake (calculated as described above) and 151 urine volume. 152
153

Statistical analyses 154
Data was found to be normally distributed using the Kolmogorov-Smirnov test and are 155 presented as Mean ± SD. Data was analysed using two factor repeated measures ANOVA, 156 one factor repeated measures ANOVA with post-hoc analysis and dependent t-tests as 157 appropriate. Bonferonni corrections were applied for multiple comparisons where 158 appropriate. Critical value of significance was taken as 0.05 and all analysis was performed 159 using IBM SPSS Version 21. 160
161
Results 162
Pre-exercise and sweat loss measurements 163
Participants pre-exercise body mass was (W: 71.15 ± 13.61 kg; NaCl: 71.11 ± 13.69 kg; 164 P=0.872) and urine osmolality (W: 644 ± 334 mOsmol/ kg; NaCl: 593 ± 317 mOsmol/ kg; 165 P=0.663) were not different between trials. Additionally, total sweat loss (W: 1040 ± 440 166 mL; NaCl: 1040 ± 290 mL; P=0.988) and percentage body mass loss (W: 1.44 ± 0.52 %;Page 8 of 21 NaCl: 1.47 ± 0.39 %; P=0.793) were not different between trials. Fluid and food intake in the 168 post-exercise refeeding period were not different between trials (Table 1) altering plasma osmolality. Change in plasma osmolality is the main factor that affects AVP 237 secretion while it is less sensitive to reductions in blood volume (Robertson 1974 ). Robertson 238 (1974) reports that a change in plasma osmolality of approximately 3 mOsm/kg is sufficient 239 to induce a change in plasma AVP of 1 pg/mL which, in turn, has a significant effect on urine 240 production. Rehydration solutions appear to impact on plasma osmolality in two ways. food, the addition of sodium is still beneficial for water retention in the post-exercise period. 272
It is likely that the mechanism for this observation is similar to those observed previously. It 273 should be noted, however, that the results of the present study demonstrate that three of the 274 eight participants exhibited markedly lower urine production during the NaCl trial compared 275 to the water trial whereas other participants exhibited much lower effects of the intervention. 276
Although not measured in this study, it is unlikely that the difference in fluid retention 277 between the trials is likely to confer any benefit on subsequent exercise performance. The study was designed by GHE and LJJ. Data were collected by GHE, JM and SW. Data 317 was interpreted by GHE, JM, SW and LJJ. Manuscript preparation was undertaken by GHE 318 and LJJ. No funding was received for this study and all authors declare no conflict of interest. 319 NaCl (g) 1.8 ± 0.3 1.9 ± 0.3 1.000
The water content of the food was calculated as 463 ± 68 mL (W) and 465 ± 65 mL resulting 430 in a total water intake of 2013 ± 689 and 2014 ± 469 mL (P = 0.991) on the W and NaCl 431 trials respectively. 432 
